Searching PAJ 1/2 V 

PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-0841 63 

(43)Date of publication of application : 19.03.2003 



(51)Int.CI. 




G02B 6/22 
H04B 10/02 
H04B 10/18 




(21 Application number : 


2001-272418 


(71)Applicant 


: SUMITOMO ELECTRIC IND LTD 


(22)Date of filing : 


07.09.2001 


(72)Inventor : 


TSUKTTANI MASAO 








MATSUI MASAHIKO 








KATO TAKATOSHI 



(54) OPTICAL FIBER, OPTICAL TRANSMISSION LINE, AND OPTICAL COMMUNICATION 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical fiber, 
etc., which are suitably used for an optical 
communication system capable of sending and receiving 
a large amount of information at high speed. 
SOLUTION: This optical fiber has an internal core area 

with a refractive index n1 including the center of an pfj 
optical axis, an external core area with a refractive index 
n2 surrounding the internal core area, and a clad area 
with a refractive index n3 surrounding the external core 
area, and the indexes of the refractive areas are so 
determined that n1>n2>n2. The internal core area is " •yg^jg- 
formed substantially of pure-quartz glass since to Ge is 
added, and A refractive index decreasing agent such as 
F elements is added to the external core area and clad 
area. The optical fiber has 4 to 15 ps/nm/km wavelength 
dispersion at 1550 nm wavelength and <0.190 dB/km in 
a wavelength range of 1530 to 1570 nm and, preferably, 
<0.185 dB/km at 1500 nm wavelength. 



mm 



2*P 



A'-ni-; 



assays 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



http://www1 9jpdl.ncipi.go.jp/PA1 /result/detail/main/wAAA40aadzDA41 50841 63P... 2005/04/1 9 



09) B*m®*f? ( j p> (iz> & ffl 4# fF ^ ^ < A > oimmhimmw 

#^§2003 -84163 

(P2003 -84163A) 
(43)&K B ¥&15¥ 3 £ 19 B (2008. 3. 19) 



<5i)int.a' mi&n fi f-?3-r(#%) 

G0 2B 6/22 G0 2B 6/22 2H0 5 0 

H0 4B 10/02 H0 4B 9/00 M 5K0 0 2 
10/18 



^EIS* ffi$m<D&.7 OL (£11 H) 



(21)U«*^ 


#H2001 -272418C P2001 -272418) 


(71)ffllBA 


000002130 










(22)fflBiB 


¥j£l3*f 9 J! 7 8(2001.9.7) 




ARfl*ARTti*;fcK:lt«eBTl 5 #33^ 






(72)58K# 


ggf IE* 
































#3§SJIISMftSr1j#KB«Bri#Si 














(74)ftSA 


100088155 
















a*Hfc«< 



(54) istwozm y£7yin* ?t&m*i:if%Mmi'X : r2x 



(57) 

[sei ass • ^2K«?i*iiig{rr*z: ttfT-* 

BSfttf ni>n2>n3 T'S^e 1*3 =1 T'fgisEli G e #58 

Sii«fc ? 7 -y KflWrt-ft^ftl* F ^^©JStlT^fiT 
aJff>Ssi)D£ttTl^«. Z.ai%V7^t^t. M1550 
n mlc£l*S-»S»atf 4ps/nm/k mJ-X± 1 5 p 
s/nm/kmiXTT'»f. 2fcfiEB1 5 3 0nm~1 
5 70 nm^fct>Te2lli^tfO. 190dB/kmt( 
TT'6'J, $7c, 89£(i. 5 50nmtfel^ 

e2ia5£^0. 1 8 5 d B / k mJ-XTT'SSo 







«37 
















Am 




ri2 










na 








|An2 ri3 




g 2a r 
2b 









M1I.22 



SEARCH REPOH" 



(2) 



!$BS2 0 0 3-84 1 63 



[ft 1 ] 1 5 5 0 n mlCfcltS-KS^St^ 4 

ps/nm/km«J:1 5p s/nm/km«TT'$ 
V* 1 5 3 0 n m~ 1 5 7 0 n mlCfcfTeiS 

»&tfO. 1 9 0 d B/kmWTT'feSCt'&^SIt-r 

tfif 2 ] 1 5 5 0 n mlc£tt£'E3iS»£ir 

0. 1 8 5 d B/kmVLTT'&2>Zt&&&£? : S>n& 

immm 3 ] %M*<&ed*flE i ossf *=&wr * 1*3 

C(D^a3 , fsa*«iyH*iulBS2©H»fspJ:y^3r^ 

at t r sis^s 1 ibb©^ 7 -r / % 

l^EKjff^ZjfrSfty* 

WSTMtf *n*nfcES#5*fr 6ft*C 

r siwwi 3 ibs©«7 7 -r / v 
nntas] mm 1 cawa? y-r/reas** 1 v 

[n«n 6 ] WsRSi 1 EBflMfc? 3» -f / *T**5*Sg 2 (D 

E»2«D3fc7y^tfc©nuc»«s*i» iwa»i©*7 

K* n -7**«TS C £ T«BH»31 5 BIB® 

[HiKJi 7 ] R$a 5 3: fcti 6 leg Bffi<7>#e&S8£fil 

[«wi©i8BftBMi!i 

[0 0 0 1] 

[^B^csr &&wrtm] a* i . s s p m 

[0 0 0 2] 

*«<bLTear*a»«ll*a (WDM: Wavelength 
Division Multiplexing) OeS^^ : £ffiL' > /j:3tiiHI5'X 

xai*. EKifcssoiira&ssiirac 

£Z*>b\ jfi5aDKSftiHt&Etef5*.*'<<EftS*: 



[0 0 0 3] C©*5te*S«t'K»bjt«!tS£. # 
ea«&©*«MRfl>«*i«El=«S£ 4oT<5. T ft 

K¥mM<z> i a) fcoffisft jsk £ y3fcGHSK£earr 

l n o c©J:3l=3M»tt©«jftfrS» flHf«*»fiMic 
€2IL^*3te3SJ»©»»5ij { ft*ftTfcy. l^ofr© 

[0 0 0 4] flHMHk$'>?ri' : E--K5fe77<fSfl&. =1 
7fHtt£G e 023b^Dn*n?b55SIS©5 l d7 7'-f /^T-fe 
9T, »fi1 5 5 0 nm(c£lt«ita^tttf 1 7ps/ 
nm/kmlUgT'SSo Ctllc3t LT» 3fcg1 5 50 n 

tlTt^. JKH^K^S. 8 3 5.65 

»idBaK*n<tJt7 r-f 2fcK#»tf*£ft*$M* 

tttt&P 1 5 3 1 n mT'fcoT. iftfi 1 5 5 0 n m£23 

3 2 7,5 1 6^JfflSlCBa^*tlfc5t77"r/«*v ift 
SI 5 5 0 n mtf:fcl^ 2 p s/nm/ 
kmllT'S^,, XiKI l"K. Mukasa, etal., "Wide-Ba 
nd Dispersion Management Transmission Line with Me 
dial Dispersion Fiber (MDF)\ ECOC'2000. pp. 95-9 
6J (cEBSftfc3fe7 7"r/fli; »S1 5 5 0nmtCfc 
tt* : &mftWLV>m& 14. 7ps/nm/k m?£5. 
$fcx &$f2 Tk. Aikawa. et al.. "New Dispersion-F 
lattened Hybrid Optical Fiber Link Composed of Med 
ium-Dispersion Large-Effective-Area Fiber and Nega 
tive Dispersion Fiber', OFC'2001. TuHlj KEiMrft 
tcitt7 7<<JU±s j£S1 5 5 0 nmlc£l*3£ft#tt4> 
{66^9. 2ps/nm/kmT'$5. 
[0005] 

3KS1 5 5 0 n mlcj5lt«3ftS5MR(COf TltttHtf ft 

fti-nTfcS-fs Mft5*§fi<fb • KBtbQSgK&a. 
Llcli^T-ftt^o 

[0006] ±KiBaja*»asr4aKft* 
Aicfc^T»Ji(cra^en*<ga^ft^77-</^fe<tif 

[0007] 



(3) 



0 0 3-841 6 3 



It. &S1 5 5 0 n mlc£l?£i&S#lktf 4 ps/nm 
/ k m«± 1Sps/n m/ k mJ^TT'S »J . ifcSIBB 
1 5 3 0 nm~1 5 7 0 nmlC£^TeS«^0. 1 
9 0 d B/kmfitTT^SCtS^fT*. £7^ ifi 
S1 5 SOnmlCfc^eiSa^O. 185dB/k 

1 5 S 0 n mKfctfSaZStfSltf 1 5 p s / n m/ k m 

>uT?$>zztiz£v. jgaass^tiacasffi^ftayE 

^t^ftJ-TSCttfT'** &S1 5 50nm|: 

35tt;2>-2SS#i&tf 4ps/nm/k mfi(±TS« C £ IC 

«fc'y , E3^»-s^ics^«#^i©K^fb««JS<ir s c «t 

ffT***. *7c, CODft^/'-l'/flis -aSSEHI 53 0 
n m~ 1 5 7 0 n mlCfct^TfijUa^O. 1 9 0 d B 
/ k mJ-XTTSS Z\ t £ <fc U v fi*fft£teil5c • SSSt 

[0 0 0 8] $rc. *^tc«^7 7"r/\'ii. ftSb* 
t'^jsE^k y i ©Kiff* «fc y 2 (omxfim 
<Dmvim<j: y /jv* urn 3 ©Kiffss* wr s* 5 * Kmc 

-r*±T-#>§T-25y* $fts h^SS^S^S 
[0 0 0 9] *^^S5t77"</\*tix rtZlT 7 

^isEi±G e^finstiT^ft^esjar^^^s^y. 

[0 0 10] ^fgB^KG^fteSSSgti. 0) ±IB©*5S 
B£fc«*ft7 7>-mT'&*mi 0)9£7 7>-<rtt. (2) 21 

©mi ©^7-r/^cjg«s*n, c©mi nx.-??** 

[001.1] £fc, *^ic^sftfi2iKfi. ±IB©* 
i£ BJ§K«*ft:7 7 -f '/^T'£5S 2 ©ft-7 7» •< / SKfl 

$MWiMift77'-r/w* mi©ft^/"r^im2© 
ft77"r/t&4>ni;:&0Krtu sioft7y"< Afciif 
m 2 cDft^ y -r / ^oa«»«fe □ -zfznm 

[0 0 12] *^B^lc«*ftS{lv7.5 1 Ali. ±IBS>* 

^B^^^%ftesK5<i^x croftessssicfi^ft^e 
2Si-STftii<lS^ec:t^Slii:r«o c<DftSffl-> 



[0 0 13] 

[SSBJ§©Has<DJBag] JiiT. ^HH«#BILT*%BJ 

o>mm<z>mm*mmizm*j}T*. fits, inasoiatyncis 
l^ti^— ©g^tciii^— <D#^£ttu str^RBic 

[ooi4] ft-r. *&mm%X7 7"{j«on'\mm 
mmz-oi^TBtwrz. 0ii*v miUJSJK^itffisft 

7 7"Ty«±. ftttf'i>^t.-Sifr^ni©a7'^Js!t. 
C<D=l7 , ^ia*l5iyatrS«T^n2©^^ > y K^H«h« 
fU S-^iS©S»T^©^J>gi^ ni>n 2 T-$So 
c: ©ft? 7"fJ tt±E3S#7 X^-*. <h T £ *>©T£ o 

*7xt-jb'j, ? ^ * FWitt f nmmcoMifrmwTm 

tf56UD*nTt' k T i 6.«tt% *LT. C©ft7 3"fAti^ 
<? 5 «y KflBBcSSr S ^ T'^lsEroitS^M A n 1 3s «fc 
^fZ!7 , S2 a fi^jlWlciaS^nT^Ts 1 5 5 0 n 
ml::35ttSi£S#®tf4 p s/nm/km«J:1 5ps 
/nm/kmfi<TT-^y, iBS®B1 530nm~1 5 
7 0 nmlC£>l/>TeaS£tf 0. 1 90dB/kmttT 
TSy, Sfcv &S1 5 5 0 n rrUCfctf^e 

3Sa^*i« 0 . 18SdB/k mlXTT'SSo 
[0 0 15] C©ft77'-f/^i. £11 5 5 0 nmtcjj 
S*»S»»tf 15ps/nm/k mJWTT*2&5 HtlZ. 
«fc »J , ^«i6S»a^H«fl^fti6»^b*«J{6'jr * z. 
t&T*Z. Sfcs 36S1 5 5 0 n mKfcttSj&Sttilttf 
4 p s / n m/ k m &L±T'& Z> C t lz J; y . E3fti£ig-& 
icHSffi^ftifiJB^'fb^ffllS'J-rSilt^T**^. 
C©ft7 7"r/^{±, i6S@H1 530nm~1570n 
mlCfc^TeS^ij^O. 1 90dB/kmJWTT*a6S 

c t ic i y . •e*ft*fi«^ • ^sfi Kssastes-r s 

[00 1 6] S2~H7^n-?tH4» SlHMJBffitC« 
Sft'7 7"r/^=I7 , S2 aii-aSS 1 5 50nmKfelt5 

it. ifcSlfr^SAni^O. 4%i;Lrc. @2(C^?n 
5*5^ M1 5 50 nmtcfctt^iSS^StiM p s 
/nm/km«J:1 5 p s/nm/kmt(Ti:*«fj:<S6 
Itli. alJ4 pm~7. 5 p m£D®HT*Stllf 

«tl\ EI3K5*£:h.£«fc-5lC N MSI 550nmtc33^ 
^DtXa-^li, □7S2atf4(jm~7. 5/Jmffl 
EHT'O. 085ps/nm2/km«TT'$'J, 37* 
12atf6^im~7. 5fj m©(rf jST'Sd^fili: E 
4lc5 1 x*tlS«fe3U:. ifiSl 5 5 0 nmKfcttS^E- K 
7-f-;UKSli, =37'S2 a ^/m~7. 5 /jmtf)® 
IT-9. 5jjm«±T'3&5. S5^*nS«k5^ % 



(4) 



4#i!§2 0 0 3-841 63 



§ 1 5 5 0 n mlZiSif^mnmmmit. 37S2atf4 
fj m~ 7 . 5fJ mODgSBT* 6 7 p m2j-X±T-&3>o 0 6 

tf;fc«LMi£A<tttK =17 , S2 aiMpm~7. 5(J 
m©ffiBT\ HJEfi*-> K^-7iSSliO. 6 5 pm~1 . 

1 SpmTfcSo 07lc^*ti*J:-5^v 2$51 550 
nmtC*5lt*fllfS2 Omm<pT*<Dffitf«£tt. P^g 

2 a <!:'J*;3r < »J , 3712afi<6/jm~ 
7 . 5 p mOfSBT'l*. fSjtfS^i 3 d B /m~ 1 0 0 
d B/mggT'$5. 

[0 0 1 7] 55C^ «1»B»B(Cft«^ 'y"T/^li 

fPLf£3o©HfigffiIlc^Ti5iWr*c 08ti. aim 
BSfl5SI^$n*IIJS«!l 1 ~ 3 ttttOft.-? 7 4 1 t<D 

itTu^igftfcEST'&^o 0 9 i±* nj6«y i <oyt7 7 -< 
^©esta^^sfic^e^t-^^^T*^^ 01 0 

HJg«!l2<D3 l c-7y"<^<Desia^ifi*fia?14*^ 
r^7f$5. 01 Mt. $mm 3 (0*67 7 * J «DB 
&»£©-;S5tt#1£*5*T<7"5:7T*25*«. iiB£0!il~3 
G>yt7 7<ai±ffitl*>. 01 ^*tlfcS^^P7 7' 
-<;U^^LTfctlv 3 ^fliatf&S^tf^ XT-fey. -f 
^•y Fffi&lC F rcigtf j$l)Q£ftfc*>©T'fco fc. 

[0 0 18] Hffi«01 fl>3fc7 3"f/tti, JtKiff^MAn 
1#0. 3 6%T*&y. 37S2atf7. 2(jmT'6 
Ux &51 5 5 0 nmtcisWSejMa^O. 17 3d 
B/ k mT*£l>, 3£5 1 5 5 0 n mKfcW-SiKSttlfctf 
12. 4ps/nm/kmT*fe»J. 1 5 5 0 n ml: 
tSlfZftWLXa-Zf&O. 0 5 3 p s/nm2/kmT 
*»J» i£5l 5 5 0 nmlctitt*^- K7-f— JUK»tf 
9. 4 pmT'S'A M1 5 5 0 nmi:£WSIS!)KI 
*Btf 6 6. 9 /J rr>2T3D *J . 2 m* v \~*7 : &&& 1 0 
8 4 n mT'$U, i65 1 5 5 0 n mlCfctfSliafc^- K 
ftWL&O. 03ps/km1/2T'£?fc. £7c. 09 IE 

3***1* «t a donfigc<ii©^7y''r^©e2ia^ 

ti. 2S51 5 3 0 nmT'O. 1 7 6 d B/ k mT'S U» 
ifiS1 5 5 OnmT'O. 1 7 3dB/km?$U. M 
1 570nm?0. 1 74dB/k mT'Soft. 
[0 0 19] ftttffil 2 ©ft? 7 -TAli. ItSifT^MAn 
1#0. 3 6%1-S'J, 37S2atf6. 8/jm7$ 
U x -355 1 5 5 0 n mlCfc^^ejUa^ 0 . 1 7 5 d 
B/kmt'S'J. 2S51 5 5 0 n mte33tt£ifc55*i&ff 
11. 2 p s/nm/kmT'SO. 3851 5 5 0 nmlc 
fcttSttStT.D-T/tfO. 052ps/nm2/km7 
SU. 2551 5 5 0 n mlCfctf^t- K"7f-;UKS# 
9. 4/jmT-$ , J> 2551 5 5 0 nmlCfclt*^JSbBi® 
S^6 6. 2pm2T'^y. 2m»y (•t7'Mfi ! 1 0 
7 0 n mT'S »J . 255 1 5 5 0 n mlCfctt 3><ia5*- K 
ttifctfO. 0 1 ps/kmV2T'£-3fc. $7=. 010 
^S-n^cfcd^ d©Hfige!l 2 7 >T/ftDfi2S 

2551 5 30nmT'0. 179dB/km?$ 
'J, M1 5S0nmT'0. 1 7 5 d B/ k mT'S'J* 



2551 5 7 0 nmT'O. 1 7SdB/kmT'£ofc e 
[0 0 2 0] HBg8l3<D3fc:7 7"r/tti* tfcSStfSAn 
1#0. 3 6%T'$ l J, 37S2ai?6. 4pmT*£ 
»X 2551 5 5 0 nmltfcttSeSa^ffO. 1 7 6 d 
B/ k mI-6 U , 1 5 5 0 n mlcfctf %255#Sttf 
10. 1 p s/nm/kmTSy, 2551 5 5 0 nmtc 
tSVZittSLXn-y&O. 0 5 2 p s/nmVkmT' 
*y» 2551 5 5 0nm(C£tt-%%-K7«r-/l/K8tf 
9. 4/jmT*$'J, 2551 5 5 0 n nrUcfctt^lga&SiS 
Stf6 6. 3/;m2T'£'J, 2mSv h 4-7X501 1 

0 3 n mT*£ y. 2551 5 5 0 n mKfctfS^aSt- K 
ttlfctfO. 0 4p s/kmV2T*Sofco £fc> 01 1 
[C5tdm« C<DHfig«!l3<D3t^7'-l'A©e5ga 
£1*. 2551 5 3 0nmT0. 17 8dB/kmT'$ 
•J, 3551 5 5 0 nml'O. 1 7 6 d B/k mT'S'Jx 
2551 5 7 0 nmTO. 1 7 5 d B/kmT&ofco 

[0 0 2 1] JltlSllfiE«l1 ~3©3t7 7"r/«i<Pltl 
«k 256 1 5 5 0 n mlz3sit2> : &m&Wt&4 ps/nm 
/ k mJ-X± 1Sps/nm/k mJ-XTT-fc *J * 25560 

1 5 3 0 nm~1 5 7 0 nm^fc^TeiMa^O. 1 
90dB/k mJWTT*a5y, 256 1 5 5 0 n mfcfctt* 
e&a&tf 0 . 185dB/k mJ-XTTfeo 7c. 

0 2 ~0 7 ^-n^nic^* nfcttesestuMffiitT' 

[0 0 2 2] *^lC««3 l 677-</^©m2||ffi 
3fB^lC"3^TlK^-r5o 01-21*. m2Hfi£ffiglU:Gi* 

^7 7'-</^ji»f^p"77"r;i/^-r0T*s2.o 

13ti:*WU «WB®JB&T*4>:fc'.hHfll# ni>n2> 
n3 T'£5. C©}'d7 7'-r/U±53l^^'<-Xfr 

HSMlc$6eH^^T'Sy. H=i7'«lsEil3J:lf^7-y 

T^TtitN. ^-LT. C<0«7y'-<y«i. ttPTMIiiS 

feJ:^=i7S2bi^jS«{cSSi*-tiTt>T. -»S1 5 
5 0 n mH:*5^*aS»»fl 5 4 ps/nm/k mtt± 1 
5ps/nm/km«TT*$'J> -325601 53 0nm 
~1 5 7 0 nmKj3l^T-Eiiia&#0. 190dB/k 
m«TT*6^ ^fcx »jSWi. -Ml 5 5 0nmtcj> 
lt ^eiSS^tP 0 . 1 8 5 d B / k m«TT'£5. 
[0 0 2 3] £1^77^11 -MlSSOnmCfi 
tt*a*fitti!ltf 1 5ps/nm/km«TT£5i:i:lc 

<ttfT-^ Sfc. 3SS1 5 5 0 nmlCfc^Sififi^li^ 



(5) 



&B12 0 0 3-84 1 6 3 



Z(D2t7 7<<J^ ifcgSBI 53 0nm-1 570n 
mK£^TGS«*tf 0. 1 9 0 d B/kmWTT'^ 

[0 0 2 4] 01 3~01 S^ft^tUi. SS2j|fiB£Ig 
KflR*«7 7-fy«<DrtH7 , a2 a 5 5 0 nmlC 

CCTtt* JtBtfr*3aAni*0. 4 3%tU itESr 
?§An 2 =&0. 0 8%tU *H37«2bfcl*j:37« 
2at(DitRa (=a/b)£0. 2<hLfco013U: 
^*n^ct5tz: x Sftfil 5 5 0 n mU:£tt£i£fi#tfctf 
4 p s/nm/kmtt±1 5 p s/nm/kmOTt5 
^TcA&Kli. 37S2 a 1*7. SAimWTTSntfct 
L\ 01 4U,Tx^n^)cfc5tC v 5 5 0nml:fc1t 

^axn-7tt, 0. 08 5ps/nm2/km«T 
?&£o 01 5 [LTTfttLZxkolZ. JSgl 5 50nm[C 

01 6tC^*tl^efc5lCx &S1 5 5 0nm^fc^H 
SABrffiStl** 6 7Mm2«±?85o 01 7 iC.T^n^ 

l5if§<E:y. W37 7 S2 a*M /jm-7. 5^m0l 

&3>o 01 8lc^*tl^d:'5tJ:, SSI 5 5 0 nmtcfc 
VZMfm2 0 mm cp?(DMfm£:l** F»9=l7 7 S2a^ 
**t>£ ft fia7S2atf6Mm-7. 5 

/jmCDfgfflTHi. E&tf»£teO. 0 1dB/m-0. 3 
d B/mia?6?io 

[0 0 2 5] «2WBB«lC***7y'-f/«*H 

^Lfc4-poiijgfiy^o^Tia^r^o @19^ g2 
nw&mzttftzm&m 4-7 ^n^ntott? 
o^7L*ffi«>fc0ST^^o 020^ $mm4<oyt7 

2 1 it. mmm 5 <wt:7 7 41 t<Dea£^a>a»«s*tt 

<D^m&(Dfe&&&&z*?<?^7T*&z> 0 023 
(*« una 7 oft 7 ^ -r; ^©ffiaswfeflDafittfftt*^ 

01 2tc^*tifcS^ya^^>r;U^WLTfey. F*3 

[0 0 2 6] SU6ffil4 0)31£7 7^/«4. JtS^SAn 
!#0. 4 0%T$U, J±Et/T^MA n2#0. 08%? 
Stl. fl37S2ai)>7. 0/imTSU. ^=37 7 S2 b 
tf3 3. 4pm?feofc 0 *LT. CCDHBS«l4^ft7 
3KS1 5 5 0nmlcjSi**€na£«£feff0. 1 
8 0dB/kmT'feU, »fi 1 5 5 0 n mlCt>tt*»S 



1ps/nm/kmMy, 5M1S50 
nmlCfeit*5*»XP— ^3t?0. 0 53ps/nm2/ 
kmWy, sftfil 5 50 nmlcfe»**-K7-<-iU 
K8tf9. 4fjm?ft»J« SSI 5 50nm[£6W* 
a&SiffiStf66. 1 pm2?&tU 2m*yh*7»S 
tf1 778nmW«, ^ibi&y h*7SMI#1 2 
8 7nmT*y. »«1 550nmK»««*-K 
tftfctfO. 04ps/kmV2?$y, Ml 5 50 n 
mtcj>^^,tttfg2 0mm<pT^ffllf^tf 0. 9dB 
/mT'feofco Sfcs 02 0 tCij^Jl^cfcoU:. iKDH 
fiSffi|4CD3t7 7'-</^e^^^ ifcgl 530nm7 
0. 187dB/km?$»J, M1 5 5 0 nmT*0. 
1 8 0 d B/kmTOU, SSI 5 7 0 nmTO. 18 
1 d B/kmT^ofco 

[0 0 2 7] ^Jg^JSOft^T'-r/^i. JtbK#r3®An 
1#0. 4 0%T*y, JtH**«An2#0. 0 8%? 

A=l7'82atf6. ^7S2 b 

tf3 2. 5fimT'$ofc. ^LT. C OSIfifcflJ 5 <Dfty 
74**1*+ 5 5 0nmlCfc^ega^0. 1 

8 0 d B/kmTSy, &g 1 5 5 0 n mKfctt^S&g 
»Htf10. 6ps/nm/kmm35I1550 
nmK6tt5«HXD-7tf0. 0 54ps/nm2/ 
kmTftU, &M1 5 5 0 n mtcfc^^E- K7^-;U 

K§#9. 4pm?fe^ ifigl 5 5 0 nrntCfctt^H 
%K®Sir66. 3/im2?ftU % 2m*7ht7»I 
AM 744nm?$U> ^-:7;U#<y h*;7ikBtf 1 3 

7 7 nmT*$y, &S1 5 5 0 n mlZ'£tf2>1Mte J E- K 
tffifctfO. 05ps/kmV2T*gy % $gl 5 50n 
mlCfcnt^ffllfS2 0 mm<p?<0ffitf«£tf 1 . 4 d B 
/mT'&^fco £fc 02 1 Uiij^ft^cfc^t;:. 
S6«95(Dft7 7'-<A(De2ia^i. &«1 5 30nm? 
0. 1 8 4 d B/kmT'$y> &S1 5 5 0 nm?0. 
18 0dB/km?£y> 'SH 57 0nmT0. 17 

8 d B/kml'So/co 

[0028] mmmeco^eyT^j^t. j±E#r$SAn 

1#0. 4 0%T'Sy, ifcS»f^SAn2tfO. 0 8%? 

fey. rt=!7 7 S2a^6. 3pm?£U> fl07*82 b 

#3 1. 0pm?fe^>fcc ^LT. COHfiSffile^ft^ 
T-</«±. i£Sl 5 5 0nmtcfctt^eiia^0. 1 
8 0dB/km?$U, »g1 5 5 0 n nrUCtStt^&S 

#fifctf10. 1ps/nm/km?$y, $115 50 
nmlZtSlf%#WLXn-7&0. 054ps/nm2/ 
km?£U, &S1 5 5 0 nnrUcfcttS^- KT7-<-;U 
KStf9. 5|im?fe»J, &M1 5 5 0 nmlCfctt£H 

»BrB«<?6 6. 6Mm2?£y, 2m*7ht7*M 

#1 6 78nm?$y, ^r-^l/*7 h*:7&gtf1 3 
0 2nm?$y, &g1 SSOnmKfcttSlia^E-K 

tfWLtfO. 05ps/kmV2?$y, SfilSSOn 
mKfctf£ffitfg2 0mm<p?OffltfJi£tf 4. 5dB 

/m?feofco £fc. 02 2tt:a«rftS«fc5te. u^I 



(6) 



&H2 0 0 3-8 4 1 6 3 



ma 6 oft? 7 << i so&mm*:^ ass i 5 3 0 n m t* 

0. 18 5dB/kmT'£'J< »S1 5 50nmT*0. 
18 0dB/kmT*$y, -Ml 5 70nmT'0. 17 

8 d B/kmTSotco 

[0 0 2 9] HBS«07©J l 677'-f/^i. ItSlff^MAn 
1#0. 4 0%T*£'A itS#HPgAn2#0. 0 8%7 

#3 0. 7pmT*25-3fc:. fLT. 7 <Dtt 7 

SSI 5 5 0 nmlCfctt*<5iM»&tf 0. 1 
84dB/k mT-S'J, 1 5 5 0 n mfcfcttsag 
#St#9. 1ps/nm/kmT'£y, »H 5 50n 
mlZ.iSifttmxn-y'&O. 055ps/nm2/k 
mT$y, %§1 5 5 0 n mlCfctt-S^- K7-f — ;UK 
S#9. 6pmT'S'A M1 5 5 0 nmfc&tfzmto 
KffifStf 6 7. 7 /j mZ-Cfe y % 2mfr;h ^7»S# 
1 6 1 0nmT'$U« TTVUfcy f-^ikgtfl 2 9 
1 n mT'6 1 5 5 0 n mKfcttailifc^- K» 

lt#0. 02ps/kmV2T'$'J« $fi1 5 5 0nm 
lc33W-*tttf&2 OmnKpT'OJtttfJS&ff 1 2. 1 d B 
/mT'Sofco 02 3lc5T*n^«kaiC. 3<DH 

ttffil 7 ©ft? 7<f /tttfSSaiftt** iI1 5 30nmT' 
0. 1 8 9dB/kmTS'J, 2651 5 SOnmT'O. 
18 4dB/kmT'$yv SI1 5 70nmT-0. 18 
3 d B/kmT*£o/c. 

[0 0 3 0] Cft6%ttffl4~7®3fe:7 7<f/t(ift:h. 
2651 5 5 0 nmte£«-3265#»#4 ps/nm 
/kmtt±1 5ps/nm/kmttTT$'A 265KH 
1 5 3 0 n m~ 1 5 7 0 n mUfe^TeSS^O. 1 

9 0 d B/kmJSTFT-Sy* 2651 5 5 0 nmfcfcttS 
gii^O. 1 8 5 d B/kmWTT'fcofc,, &33» 

El 3~@18 *ti?titz7atttcitnt&mtmt&mt 
[0031] sfe, minBEJ&ai (HBg«yi~3) ©# 
77"f;u**r**2SOBBatc«*3*73"r/^«» * 

[0 0 3 2] :*lc. *&Eteffi*fte2ISg33J:t»fciIii 
5>*yi*©«»B»::o^TBMlT*. 02 4ii, mi 
^ffiJBSI©itii«->7 > 7 ; A 1 4>ttlJ£B?&3. 02 5 
tt» m2^S^8l©7 , ca^t->^7 i /x2CD^0T'S5 o 
0 2 6 Ifc m 3 HffiJBS&DittiHiS/XxA 3 ©lgfi£0T- 

[00 33] 024 izmt fttcM 1 USEJBSlOTJtalfl-V 

(SfcliftgflSg) 5 1 0DF^lc3teS» 1 0 tfgrt&S ft 



tt£««%77<f7ffr6fty. -36*1 5 5 Onmfcfctt 
£&5#j»ff4p s/nm/kmW±1 5 ps/nm/ 
kmOTT'S'J, 265SS1 5 3 0 nm~1 5 7 0 nm 
icSlTeSSfttfO. 1 9 0 d B/k mJ-XTT'Sy, 

»Jllcl±. aSS 1 5 5 0 n mlcfcttseSiiifctf 
0 . 1 8 5 d B/ k mJ-XTT-aB^o 

[0034] 025 iz^titcm 2 nwtmcoymm-s 

2o#sis*nfct.©T'^5. coD^e5HS2oii. jg 
i ©it? 7-0*1 1 £&®&m. : 9£7 7<<if\ 3ttmm 

mmi£ftTc*>0)T-m>o »1©*77-f/f1 Hi, _t*E 
Lfc*Hfi©B^C«5^7 7'ry^T-fe-3T. M1 5 5 

0 n mlc&ttS&O&tttf 4 p s / n m/ k m«± 1 5 
ps/nm/k mttTT'S »J , &5SH 1 5 3 0 n m~ 

1 5 7 0 nmKfcl^TffiHia^tf 0. 19 0dB/km 
«TT*^y. $fc. »3SIC«, 2651 5 50nmlCfctt 
«G5Ma^0. 1 8 5 d B/km«TT'£5. #IH§ 
<M3t77-f/n 3liv »1flMfe7*-f/tl 1©ifc5#i!{ 

tftm~gisz$im&wi*mL. mi©#77-mi i 

©#tJXP-7£^tfJt&£#lSXn-7:£#LT33 

y, mi©Jt77-r/n i©as*»»te*t«M»xa- 

#63Mlil5-tifc(lWix «3i6tcS1©3t77'fy^1 1 

*ejSLfc^K#t&*imtt:77'mi 3«ej®LT. ft 

*«IS§5lCPJ)lt-5= 
[0 0 3 5] 02 6lC^3-nrcm3HKlfB^©^ii«-> 

3 0ffgtK3rttfct>©T-35£. Z\OXMM3&3 0lt. % 
10X77'(/t1 1 &5»HMI3tt7 7'</^1 3 £312© 
3^77-f/n 2 t<?JHlullSS«*tlfct.©T 1 **. 3! 
1©3t7?^1 1£J:tf)I2®3tt77"r/f1 2**1=? 

ftit. ±&Lrc*mmmzmzyt7 7'(jtT*3!>-3T. 

ifi5l 550n mtefcttsaSSSWMM ps/nm/k 
m«± 1 5 p s / n m/ k m«TT'6 *J , 26SEB 1 5 
3 0 nm~1 5 7 0 nmlCfelTfiSSSffctfO. 190 
dB/kmttTT'S'A £fc» tf»C(*, £51 550 
nmtf:fctt2>S§iS£tfO. 1 8 5 d B/kmJMTT'S 

*. »fi»fflBt77'r/^i 3t±, mi©jt77-r/^i i 

U mi©3t77-f/^T1fe«fclfm2©3t 
77^1 2(D^St7sP-7t?5^<)>S^*»ilf7P- 

7**LTfey» mi ©^7 7^n isj:ifm2©i i £ 

«. C©J!BM5'XTi»3 7tt, 3t**8Sl4 6^5Sai* 
hfc«93Wi, «W6fclt1flMfe7?"f/t1 l^eiSL/i: 
«tC»Sli«7t7 7-</n 3«fiSU miC%2CDX7 
74JU 2*£!SLT» 3K4>IK«5lciliSr«. ^fc. 
C©«ii{sv'X5 1 /»3T-l±x Wf>ett5*S3tUdrtifc 
fi#3tti, «D46lJ:m2©Jt77-fy^1 2^GlSLri:^lJ: 



(7) ^2003-841 63 



[oo3 6] @2 7t*. mi ~m3Hjgj^si^-n-rn© 

ZZT'li.. tteHS&IO. 2 0. 3 Of tifn© 

cr^to-e. o*tSfiE-r^7 7'-r/^ mi 

©itt^y-r/fl K m2©3t^7"r/^1 2) ©3SS1 5 
5 0 n mlCfctf^ikStftJ* 1 Ops/nm/kmtL 
fco »»*i«3 l 67y'-r/n 3tf>ikgl 5 5 0 nmfcfctt 
S&gttSfcfc-l Ops/nm/kmiUc. $7c, # 
0tS£Zf3 0ftl^4T©^*O^»3fiS»^ 
0lc^5«fc5tcS5 l e77"f AOg**iSSLfco m3H 
JgJKH©JteillK3 0T'f±x mi©3t7 7"T^1 1fc<fc 
T/m2©J l 677'-1'/^1 2f tV^Jl^SS'fcSlHClW]— £ 
Lfcc Cl<7>0K^;?r*i*fg»2[fi#t»i> yc**Sfg4^ 

2£g 1 5 5 O n mtefett*2fiS#»tf 1 7 p s /n m/ 

[0 0 3 7] Cl<7)®lC^*tlS<t5lC, m 1 
3tIi->XxA1 fc^IfitejMKI Ol±. ]£$&#.!©*,© 
<t it® LT JH»ifcB7*l*ff 10/17T*$'J, ma-as 

iE*6t>-&fcjR 2 iOBgffioftaftS'X? j» 2 ;& * tat 
eMK2ott, misiB6fijii© i t»otib®LTv asaa 

3 J: tfttSHISg 3 0 li. JUti&JttHR<DS*1Itf K 

[0038] sfc. ai-aiawBEJH-ti^hostta 

«->X7 i .k;l3j;tfftG53SS8li, SSI 5 5 0 nmlcfcl* 
*»S5Jffcfl t 4 ps/nm/k mW±T'S«*^S6JBSI 

«*3ii6awB«<b*«HWT*ct#T«*. mi~ 

ti> i&SSH 1 5 3 0 n m~ 1 5 7 0 n mlCfcl/>T<5£ 

0 . 1 9 0 d B / k mLUTT'&z*mmmm 

[0 0 3 9] 

[^©a&ni] ix±. petcittBJLfctsu. *$mh= 

4 1 jSSI 5 5 0 nmtCfclt-S2ES»t!l 
*p 1 5 p s/nm/kmJ.XTT'££C(!:K«fct>. EfRiS 

fc. 111 5 50 nmfcfctt£ifcS#tfcff4 ps/nm 



Ali. 2&SSB1 5 3 0 n m~ 1 5 7 0 n mUfcl^Te 
S«^tfO. 1 9 0dB/km«TT'£^iri:tcJ:«Js 

©T\ JStf-y h b- • Jg 0 a D ftKSB§ 

gses-r set 
[0®©tgm&iK08] 

[Ei] m-\$m&mm*K7 7"<jHDmvim7°n7 

[02] miHIi6JBai{t«*i 1 67 7"l'/^=i7S2 a t 
(@ 1 5 5 0 n m) «t©§a§*/T5t^77T'$ 

[03] miStfi£re!t£K&*7 l 67 7'-f'M©=l7S2ai: 

»tixp-^ > (@ 1 s 5 o nm) t&mm&mrf^y 

[04] milSfi£JeSltc«S3 l 67 7"ry^©=]7S2ai 
t-K^-f-il/KS (@1 5 5 0 nm) <h©l8«£^T 

[0 5] mim®vmimzft7 t^t a©=i7S2 at 

HaSiSa (@1 5 5 0 nm) t©K^^TxT^7T' 

[06] millSS»Sllc^7t7 7'-f/^=i7g2ai: 

[07] miHJSfKSIlc#55 , 67 3"r/\*©=l7S2a i: 
ffilfSSfc (@1 5 50 nnru @2 0mm<p) £©K&£ 

[08] mi§I^^K^3:*i.*§IS60>J ^3**1^*1 
©ft? 7* -</^K7c=&ffli6fc0ST'a5*. 
[09] Uttfl 1 CD3"67 7"T / ^ejM»^©-»*flc??14 

[010] HfigfilJ2©3t7 7'-<y^Gjiia^©3tSffi# 
tt^^f 7"777$5. 

[011] mmm 3 7"f A<Denifi*©iftgtfc?f 

[012] m2^figJBfiHu«i,^7 7'-</^S^^ , n 

[01 3] m2Sflfcra*SK«%ft:77''fVW>l*3=l7g2 
a t-3SS»S (@ 1 5 5 0 nm) tOMm**??^? 

[01 4] m2Hfi©SJigK«&tt:77'-r/toF>3=l7S2 
a £ftWlXO-7° (@ 1 5 5 0 nm) (LtDKGi^T-? 

[015] m2HfigJgSltC«?,3t7y'-fM*©rt=l7g2 
a F7-f— JUK« (@1 5 50 nm) 

[016] m2gfigJB^C«2.7l67 7"r/\*©rt=l7S2 
a tHaWSa (@ 1 5 5 0 nm) tCDSim^7 



(8) 



2003-84163 



[01 8] n2mffi&miZ&2>ft7T-<JS<Dfi^7&2 
a<tffilf«5fc (@1 550nm. @2 0mm<p) £©BH 

[01 9] m2mmmiz'$$itiz>mMm4~7*ti ; e 
[§20] nis«!i A<n%-?7^(i «DGMm&:(D&m&.& 

[12 1] ||Jgflj5©tt:7 7^A0fi^!I£2>i8§«H? 

[022] nfigey 6 (D3"67 t << i w>e£!ii&4>ss<&8 



[02 3] mmm7(Qft7 74)totemm*n : &m.tm 
[024] m 1 msmmnymm^^Th. i ©isj$0t- 
[025] m 2 gtmmcom&m'sz ? a 2 ©t&£0r- 

[026] S3 Hfi8fcSI©3 , £I«->;*7 ; A 3 ©$j£0T- 

35 'So 

[027] ft 1 ~S 3 S6^H^ft-?*l<Dfti§{i->Xx 

[ra*t©iftliB] 

1. 2->IHM5'*xi»» 4. 5-3£44Hfc. 10. 2 

0. 3o-yte3aiK» i i—ni 10x774 ti> 1 2 - 
m2<o&774/^ 1 3 •»»»«3t7 3'-r/^ 



[ 


HI] 
m 






□7 




Am 


n2 










2a 





[H2] 



z 



2 



2: 



6 7 8 



10 



11 



[B3] 



[@4] 



0.090 
0.085 
0.080 
0.075 
0.070 



I 

□ 



0.065 



0.060 
0.055 
0.050, 



6 7 8 



10 



11 



E 



T 



15 
14 
13 
12 
11 
10 
9 
8, 





































































n 















































10 



11 



37S[/i m] 




(9) 



1#B!2 0 0 3-84 1 6 3 



t@7] 




'3 4 5 6 7 8 9 10 11 



[D8] 











3 76 (so) 


7.2 


6.8 


6.4 


(dB/kn) 


0. 173 


a 175 


0. 176 


(ps/nnAa) 


114 


11.2 


10.1 


iHULXD— y (ps/uiVkii) 


a oss 


0.052 


0.052 


JH«* (un) 


a 4 


9.4 


9.4 




S6.9 


66. 2 


66.3 


*y h*7&fi(2mi£> tma) 


1084 


1070 


1103 




a 03 


a 01 


a 04 



imi 0] 



[09] 



0.30 

IF 

TO. 

0.15 



0.10 
0.05 



2. 
96 



0.30 

0.25 


















0.20 


















0.15 
0.10 
0.05 



































































OX ¥feoO 1520 1540 1580 1580 1600 1820 1640 1660 
&Stnm3 



1520 1540 1560 15B0 1600 1820 1640 1660 



[01 2] 



0.30 

'W 0J2B 
g 0.20 

*K 0-15 

as 

ft 0,1 0 

^ 0.05 



II 11 



n2 



na 



^□7 



2a 
2b 



re 



Am 



TAna na 



0C %00 1520 1540 1580 1560 1600 1620 1640 1660 
&£[nm) 



11 3] 



11 4] 



, 16 r 

14 ■ 
12 ■ 

10- 



43 



53 6 63 



73 



0.090 
J 0.085 



I 

I 

a 



0.080 
0.075 
0.070 
0.065 
0.060 
0.055 
0.050 



4.5 



53 6 6.5 
C3a7S[i/m] 



73 



(10) 



!gg§2 003-84163 



II 5] 



[01 6] 



£ 11.5 
11.0 

ft 10 - 5 

if. 10.0 

Ji 9.5 
9.0 



4.5 



5.5 6 6.5 



7.5 8 



120 

sr 110 

^ 100 



90 



80 
70 
60 





































s 































































4.5 



5.5 6 6.5 



7.5 



mi 7i 



[01 8] 



4.5 



&5 6 6.5 



7.5 



1000 
100 



m 

% 1 



10 



0.1 



0.01 



4.5 



5.5 6 6.5 



7.5 



[01 9] 





&)M4 




&&9ie 


^6«7 




7.0 


6.6 


6.4 


6l 1 


lna> 


33.4 


32.5 


31.0 


30.7 


£2H&* (dBAm) 


0. 160 


a 180 


0. 180 


a 184 


(psyWkE) 


11.1 


ia 6 


ia 1 


9L 1 


»ffi7D-^ (ps/nn'Aa) 


0.Q53 


0.054 


a 054 


0.055 




9.4 


9.4 


9.5 


9.6 




56.1 


66.3 


66.6 


67.7 


*y h^&fiMfe) dm) 


177B 


1744 


1678 


1610 


j3yh*y&L&&-7ti (na) 


1287 


1377 


1302 


1291 


Ctt%-H»ft (ps/kn 1 ") 


0.04 


a 05 


! 0.05 


0.02 


ffttflft*(20*) IdB/n) 


0.9 


14 


4.5 


12.1 



[§2 0] 



o^o 

¥ 0,25 

§ 020 
§ 0.15 

5S 



0.10 



0.05 



1520 1540 1560 1580 1600 1620 1640 1680 



121) 



122] 



1520 1540 1560 1580 1600 1620 1640 1660 



030 

¥ 025 

§ 020 
§0.15 

% °- 10 
in 0.05 



0 ' C ?k)0 1520 1540 1580 1580 1600 1620 1640 1660 



(11) 



&ffl2 003-84163 



[g)2 3] 



124] 



0.30 
E* 0.2S 
m 020 
§ 0.15 
*J 0.10 
iia 0.05 

0.00 



1500 1520 1540 1560 1580 1B00 



1620 1640 1660 




[§2 5] 



20 



)2 6] 



11 




[12 7] 





7P> h^C— ZsCDWtZ 



F*-A(#^) 2H050 AB05X AB10Z AC03 AC13 
AC73 AC74 AD01 AD16 
5K002 CA01 FA02 



